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Petey just loves green 
infrastructure!

Green Infrastructure Practices



Comprehensive Review of all municipal regulations for:

(1) barriers to use of green infrastructure practices and 

(2) incorporation of good water quality practices

 Post-construction SW standards

 Architectural design guidelines

 Trash & potentially polluting uses

 Landscaping & screening

 Trees & parkways

 PARKING

 Subdivision

 Site vegetation

 Definitions

 Procedures

 Application requirements



What’s the outcome of these 

investments?Parking lot landscaping was 

required on both of these sites – with 

different results



THE PUBLIC ROW:
Municipal Code, public works standards, 
downtown design guidelines, zoning

Does your code allow 

permeable parking lanes?

Can your medians/swales be 

designed & planted as 

bioretention areas?



TURF:
Municipal Code, SUBDIVISION 

REGULATIONS, zoning, design 

guidelines, landscaping standards 

 Front yard 

gardening, native 

lawn issues

 Rain gardens, 

vegetable gardens 

(eek!) vs. nuisance 

codes

 **Potential for 

lawns to become 

“amended soil 

areas” in Wisconsin  

– using turfgrass as 

a stormwater BMP 



Modeling the Impact of 

Code Changes
What are the water quality outcomes if codes are 

changed and sites are re-developed under the new 

standards?



Modeling Process

1) Chose an important code 

recommendation OR 

municipal GI initiative in 

each community

2) Selected a site in the same 

municipality where 

application of the 

recommended code 

change or GI practice could 

be modeled

3) Assume a municipal project, 

or substantial redevelopment 

of the site

4) Run WinSLAMM model to 

look at volume and TSS load 

change from existing 

conditions



Model 

Assumptions
• All practices were modeled 

with WinSLAMM Version 10

• All bioretention practices were 
modeled with the same 
geometry

• Bioretention specifications:
• GIS layer used for soils to 

determine infiltration rates; if 
data not sufficient, clay 
assumed

• One 6” drain tile underdrain; 
vertical standpipe, broad 
crested weir.

• 24” of engineered soil (75% 
sand/25% compost)

• 12” rock fill under engineered 
media



Code change: incorporate stormwater management 

into parking lot bioretention

 Increase depth of landscaping along E. 
Silver Spring to 8’ and make bioretention
per DNR specs; 

 Increase width of landscaping along 
building at north end of parking to 6’ and 
make bioretention; 

 As second step, make stalls permeable; 
keep aisles standard.

Runoff reduction:  22.39%/42.2%

TSS reduction:  40.85%/79.98%





Code change: reduce size of parking space from 

10x20 to 9x18 and drive aisles from 25’ to 22’

14.24 F INSTITUTIONAL DISTRICT, 
REGULATION. In an F-Institutional District, no 
building may be erected or enlarged, and no exterior 
alterations shall be made to an existing building, 
except in conformity with the following:

(2) Off-street parking areas shall be provided for 
nonresidential buildings subject to the following: 

(a) At least 117 square feet of parking area one 
parking space for every three seats shall be provided 
for each seat on the basis of the posted, or, (in the 
case of proposed construction), the proposed seating 
capacity for a church, club, lodge, or hall for 
assembly. The parking square footage includes the 
area used for parking stalls and the driving areas 
between and at the end of rows of parking areas; it 
excludes the driveways leading into the parking area 
from streets, structures, other parking areas etc. 

The dimensions for parking spaces shall be as 
follows:  9′ x 189′ stalls, 225′ wide aisles at 90 angle 
parking two way traffic; 9′ x 2021′ stalls, 18′ wide 
aisles at 60 angle parking one way traffic; and 9′ x 
1920′ stalls, 14′ wide aisles at 45 angle parking one 
way traffic; 9′ x 189′ stalls, 22′ wide aisles at 90 
parking one way traffic.

 Reduce stalls from 9x19 to 9x18

 Reduce aisle width from 25’ to 22’

 Replace paved areas with grass

Volume reduction: 11.8%

TSS reduction:  11%  





Code change: allow foundation-level planter boxes 

with underdrain to stormwater system

§ 535-6. Definitions and word usage.

PLANTER BOX 

A structure with vertical walls and an open or 
closed bottom, which may be attached to a 

building or structure, that is planted with a soil 
medium and vegetation intended to collect, 
absorb and treat runoff from impervious surfaces.

§ 535-32. Yards.

A. The yard requirements stipulated elsewhere in 
this chapter may be modified as follows:

(2) Architectural projections, such as eaves, 
planter boxes, and building ornamentation, may 
project into any required yard, but such projection 
shall not exceed 18 inches.

415-18 (B) Stormwater.

(1) Except as provided in Subsection B(2), water 

from such leaders shall not be allowed to 
discharge upon the streets, sidewalks or adjacent 
premises but shall be conducted by proper pipes 
to the sewer, a rain garden sited and installed in 
accordance with MMSD or Wisconsin Department 
of Natural Resources guidance, or to a rainwater 
harvesting or other stormwater management 

system

Add 18” wide, 
36” tall planter 
box along 
façade of 
building at NW 
corner of 
Cramer and E. 
Capitol Drive; 
assume flow-
through/underdr
ained to storm 
sewer. 

http://ecode360.com/print/SH2737?guid=7777777&children=true
http://ecode360.com/print/SH2737?guid=7777777&children=true
http://ecode360.com/print/7778458
http://ecode360.com/print/7778460
http://ecode360.com/7776259
http://ecode360.com/7776260


Volume TSS

Roof 1 0.12% 20.86%

Roof 1 + 2 0.04% 4.58%

Roofs 1, 2 + 3

0.07% 16.82%



Code change: 

(1) Allow use of permeable surfacing in loading/circulation areas 

(2) promote use of bioretention landscaping in parking lots 

(3) reduce required parking ratio from 1/150 GSF to 1/250 GSF

 Narrow rear exit lane to 14’ from edge of parking 
stall; use remaining space between aisle to property 
boundary as bioretention

 Make exit lane permeable for length of building

 Make islands along Brown Deer Road and N. 
Mohawk bioretention

 Currently parked at 78 spaces for approximately 
18,000 GSF (under requirement, which would be 120 
spaces); if parked at 1/250 SF, would reduce 
requirement to 72 spaces; remove 6 spaces facing 
Brown Deer Road & landscape with deep-rooted 
native plantings





Modeling from Prior 

Phases



Code Change:  incorporate bioretention into 

landscaping instead of berms & evergreens

• Total drainage area:  

324,172 SF (7.44 AC); 

silty/loamy soils

• Bioretention area:  43,097 

SF

• % Runoff Reduction:  72.8%

• % TSS Reduction:  79.3%



Code change:  Reduce minimum parking 

ratio, set max. number of drive-through lanes

• Remove 2 drive-through 

lanes

• Park at 5.5 spaces/1000 SF = 

44 spaces instead of 64

• Drainage area 33,000 SF; 

5700 SF bioretention

• % Runoff Reduction:  48.0%

• % TSS Reduction:  60.4%



Code change:  encourage use of 

bioretention in required landscape areas

• Treat runoff using filter 

strips

• Total area 4.12 acres

• Runoff Reduction:  41%

• TSS Reduction:  58%



Code change:  enable shared parking, remove 

curbing requirement

• Impervious area 

decrease alone: 

• Runoff Reduction:  

18%

• TSS Reduction:  

16%

• Impervious decrease 

+ .4 ac bioretention:

• Runoff Reduction:  

55%

• TSS Reduction:  

66%



Code Change:  Encourage use of bioretention as 

landscaping and landscape-based stormwater control

• Treat runoff using filter strips

• Total area 4.12 acres

• % Runoff Reduction:  41%

• % TSS Reduction:  58%



Code change:  encourage use of natives/ limit 

percent of landscaping in turfgrass

• Lawn area 1.74 ac

• Substitution of native 

vegetation for entire lawn 

area 

• Runoff Reduction:  100%

• TSS Reduction:  100%



Code change:  allow use of permeable surfacing 

in alleys

• Drainage area:  25,000 SF

• Paver area:  5600 SF

• Change alley to permeable 

surface:

• Runoff Reduction:  63%

• TSS Reduction:63%

• Direct roof drainage to 

permeable area: 

• Runoff Reduction:  93%

• TSS Reduction:  93%

(3) Surfacing. All 

driveways shall be surfaced 

with an asphaltic or portland

cement pavement in 

accordance with Village 

standards and specifications 

so as to provide a durable 

and dustfree surface, and 

shall be so graded and 

drained as to dispose of all 

surface water. Permeable 

surfacing may be used upon 

review and approval by the 

Village Engineer.  


